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Airborne pollen concentration in Ankara, Turkey 199W 993 

0. iNCEOcLU, N.M. PINAR, N. SAKIYAN and K. SORKUN 

fnceoglu, 0.. Prnar, N. hf.. Sakiyan, N. and Sorkun, K. 1991. Airborne pollen concentration in Ankara, 
Turkey 1990-1993. - Gram 33: 158-161. ISSN 0017-3134. 
Atmospheric pollen was collected with a Burkard spore trap in Ankara, Turkey, from January 1990 to 
January 1993. A total of 135.787 grainslm’ belonging to 47 taxa were observed. The local pollen 
season started in February in 1990 and 1991 and in March in 1992. Relatively low pollen concentra- 
tions were recorded in 1990 and 1992, probably because of precipitation and low wind speed in the 
spring. A relatively high pollen Concentration was recorded in 1991 which could be caused by higher 
wind speed in the spring and more precipitation during the winter. Cupressaceae~axaceae, Pinaceae, 
Gramineae. Beriila, Moraceae, Plafanus, Poprtlru, Acer, Qiiercirs. ChenopodiaceaelAmaranthaceae, 
Planfago, Rirniex are found to be the dominant pollen types in the atmosphere in Ankara. The pollen 
composition generally reflects the vegetation of gardens, parks and roadsides, while the natural steppe 
vegetation of the area around Ankara is not properly represented. 
0. fnceoghr, N.  hf. Pinar and N.  Jakijan, Deparr~nenr of Biologj, Faciilty of Science, University of 
Ankara, 06100, Tandogan, Ankara; K. Sorkicn, Department of Biology, Facirlty of Science, UniversiQ 
of Hacettepe, Ankara, Turkey. 

(hfanitscript accepted 26 Ociober 1993) 

Studies on the presence of pollen and spores in the atmo- 
sphere of Turkey were started by Ozkaragoz and Karama- 
nogb in 1967, in the Ankara area, using Durham samplers. 
The results of three years (1963-66) were presented in their 
first paper. Since 1967 no pollen and spore counts of the 
Ankara atmosphere have been made. Aytug (1973) carried 
out an aeropalynological study in the forest of Belgrade, in 
the Istanbul area, using the Hirst-Burkard trap, for a period 
of two years from 1966 to 1968. In this study the effect of 
meteorological factors on pollen concentration was investi- 
gated and a pollen calender was presented. Other aeropa- 
lynological studies have been carried out by Yurdukoru 
(1979), in the Samsun area in the North of Turkey, and by 
Ince (1988) in the Serik area in the South of Turkey, both 
using Durham samplers. The aim of this paper is to present 
the results of three years (1990-1993) of,continuous volu- 
metric sampling of airborne pollen in the Ankara at- 
mosphere. their percentage values, pollen season periods and 
pollen concentrations in relation to some climatic factors. 

MATERIAL AND METHODS 
Ankara is situated at 39.55 N, 32.5 E in North-east central Anatolia 
(Fig. 1) at an altitude of 820 m above sea level. 

Ankara is built in a region \\here steppe vegetation is dominant, 
and 70 km from natural Pims forest. The major physionomy of the 
landscape in the province is formed by steppe vegetation, which is 
influenced by arid and semiarid aspects of the hlediterranean cli- 
mate. Particularly in the vicinities of Ankara province, Tliywrs 
leiicostomis, Artetnisia santoniciiin and some spiny Asrrngaliis spe- 
cies form the dominant aspect of the steppe. On marly.s&ls the 
floristic community is composed of species such as Salvia rchi- 
hnrcliefii, Iledjsanini voriiirrt, Glycjrrliizn glabra, Geriisra sessili- 
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folio, on the gjps soil Cjpsoplijla eriocaljx, Cenrairrea parich, 
Asrragaliis karaninsictis and on silicious soils Hjpericiini Iiefero- 
pliyllirni. Minirartia circassica, Initla montbretiana. The lowland 
steppe of Central Anatolia usually contains species such as Eii- 
phorbia nincrocloda. Liniirn hirsiiirini, Plilornis annertioco, Noaea 
tiiiicrotiara, Globularia trichosanfha, Onobryhis amienn, Helian- 
tlieniiim nii~iimiilarirr~rt, Centairrea triiimnfettii, Acanrliolimon spp., 
Broniiis tonienrelltis, Koeleria cristora. Sfipa spp. and Festrica spp. 

Many of the steppe species are seen in the abandoned areas, 
parks, gardens, and roadsides in the town. In these areas, many 
cosmopolitian weeds have a wide distribution i.e., Clietzopodiiini, 
Atriplex, Riniiex. Aninrantliirs. Sisjiiibriirni, Er).siniimi, Aljssimi. 
Rapliartiis, Trifoliimz, Urtica, Pariefaria and Plowfago. In some wet 
habitats around the town, members of the Cyperaceae and Junca- 
ceae can also be observed. In addition to the natural vegetation 
around Ankara, the following species are frequently seen in the 
parks, gardens and streets of the town: Aescriliis i~ippocnsfnn~m~. 
Platoriris orienralis, Ailonrhirs glandirlosa, Frnrintis excelsior, Pop- 
h s  alba, Robinia pseudoacacia, Acer plnfanoides, Snlix bobjlori- 
ica. Sophora japonica, Moms alba. Jirglans regia. Pinics iiigra, 
Ligiisrrion wrlgare, Picea piingens, Forsjrhia interniedia, Qrrerciis 
pediinciilara, Tilin spp., Tlirda orientalis, Rlws spp. 

Pollen was collected by means of a Burkard seven-day recording 
volumetric trap. The trap was placed 15 m above the ground on the 
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Fig. 1. hiap of Turkey showing the location of Ankara. 
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Fig. 2. Percentages of airborne tree, herb and grass pollen the city of 
in Ankara for the period 1990-1993. 

roof of the Department of Geology, University of Ankara. The 
pollen was sucked at an air flow rate of 10 litres per minute onto 
tapes which were coated with a thin film of vaseline-paraffin wax in 
toluen. The tape was then mounted in glycerin jelly (Hirst 1953). 
The pollen was counted at a magnification of X400, in twelve 
transverse bands. Counts were made at two hour intervals. and total 
daily counts were converted to numbers per cubic meter of air 
(Ogden et al. 1974). The meteorological data were derived from the 
records of the Meteorological Station in Ankara. 

RESULT AND DISCUSSION 

During the three years of observation, 47 taxa were deter- 
mined in the Ankara atmosphere (Table 1). Many pollen 
types in Ankara do not reflect the typical steppe vegetation. 
The vegetation in the city is typically urban because of the 
introduction of ornamental plants and park trees. Tree pollen 
was dominant in the Ankara atmosphere forming 768, of the 
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Fig. 3. Total weekly variation in atmospheric pollen from 1990 to 
1993. 

total amount of pollen collected over the period 1990-93 
with grasses 14%, and herbs 10% (Fig. 2). 

The seasonal variation in tree, herb and grass pollen for 
these three years is shown in Fig. 3. Tree pollen concentra- 
tions were higher than those of herbs and grasses. Five peaks 
in concentration were recognised. The first and highest oc- 
curred in weeks 9-15 (March-April) and is caused by Acer, 
Betiiln, Cupressaceae~axaceae, Populiis, Frrrrirnu, Olea- 
ceae, Plnrnriiis and Ulriiiis pollen. While the pollination of 
these plants was decreasing they were joined by Piinis, 
Moraceae, Qiierciis and Rosaceae. So the second peak oc- 
curred in weeks 16-20 (April-May). At the same time that 
pollination of Moraceae and Qiierciis began to decrease that 
of Pbzus increased, so that the third peak occurred in the 
22nd week: The addition of  pollen of Ailarirlriu to these 
caused the fourth peak in the 24th week. The fifth peak 
occurred in the 32nd week with a maximum value in the 
pollen of Robinin. 

Grass pollen appeared throughout the year with a maxi- 
mum flowering period from the end of March to the end of 
September and an overall maximum value at the begining of 
June. 

The herb pollen season was recorded from the first week 
of April until the end of September. The highest herb pollen 
peak was recorded in the begining of September when Arte- 
inisin and Chenopodiaeeae/Arnaranthaceae pollen were very 
abundant in the atmosphere. At this period grass pollen 
values were very low (Fig. 3). 

The types of pollen present in the Ankara atmosphere are 
shown in the form of pollen calender based on the counts for 
1990-93 in Fig. 4. The results of qualitative and quantative 
analyse of the Ankara atmospheric pollen show a correlation 
with some meteorological parameters, such as temperature, 
wind speed and rainfall. 

In 1990-91 the pollen season began in February, while in 
1992 it began in March and continued until October. Only a 
few pollen types continued to remain in the air after the 
flowering season was over. Pinaceae, Gnmineae, Chenopo- 
diaceaelAmmnthaceae and Artemisin pollen were observed 
in November, December and January in very small amounts 
(Fig. 4). Janzon (1981) found 24 taxa in the atmosphere of 
Stockholm during the winter of which the taxa P i m s  and 
Gramineae were the most abundant. 

The lower pollen concentration in 1990 can-be attributed 
to high rainfall (1 10 mm in April) in the spring (Fig. 5) .  
Mc Donalds (1980) showed that high and continuous rainfall 
depressed pollen dispersal. In addition, the lower wind speed 
(2.1 mlsec) slowed down pollen dispersal in the atmosphere. 

The most striking feature of the results is the much higher 
count in 1991 than in 1990 and 1992 (Table 1). The higher 
numbers of pollen in the air samples collected in 1991 is 
attributed to greater wind speed in the spring. The mean 
wind speed in the spring of 1991 was 4.8 d s e c  while it was 
2 d s e c  in the spring of 1990 (Fig. 5). This clearly S h o ~  that 
the pollen concentration in 1991 was effected by the wind 
speed. Kapyla (1984) showed the same tendancy in thc 
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Chenopod/* 
Pinaceae 
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Fig. 4. Pollen calender for Ankara from 1 January 1990 to 1 January 1993. 

diurnal variation of Piriiis and Piceo pollen, which seem to 
have a thresold wind speed of about 4 d s e c  above which 
concentrations became higher. An other reason for the grea- 
ter amount of pollen in 1991 is higher precipitation during 
December 1990 (44.2 mm) and January 1991 (25.3 mm) than 
in the other years (Fig. 5). Storage of water in the soil during 
the winter, caused plant growth and increased flowering 
intensity in the spring. 

In 1992 the pollen season began a month later than in the 
other years. The low February temperature (-3.8OC) caused a 
month's delay compared to the other years (Fig. 5). The 
earliest pollen grains appeared in the first week of March and 
reached a maximum value in April. Lower pollen concentra- 
tion in this year is attributed to low temperature, low precipi- 
tation and low wind speed in the spring. 

Grflna 33 ( I  994) 
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Table I. Anniml totals of daily polleri coiiiits, Ankara 
1990-93. 
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Fig. 5. Mbnthly variations in atmospheric pollen and weather condi- 
tions over the period Jan. 1990-Jan. 1993. 
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1990 1991 1992 1990-1992 

Acer 
Aesciiliis 
A ilulltlllis 
Betrila 
Cnrpirziis 
Cogl1rs 
croczrs 
Cupressmaxaceae 
Ericaceae 
Fngrrs 
Fraxinirs 
Jirglarrs 
hloraceae 
Oleaceae 
Pinaceae 
Platancis 
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742 
7 
- 
- 

3789 

3 
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53 
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69 
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- 
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19 
11 
2 
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9 
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128 
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51 
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6389 
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- 
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64 
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3 

4416 
4 

131 
19 
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57 
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- 

- 

- 

5542 
263 
405 
3829 
26 
14 
2 

17624 
13 
3 

845 
200 
8575 
177 

26817 
10168 
I 6400 
6183 
1814 

Rosaceae 208 690 238 1 I36 
Snlix 1059 1882 34 1 3282 
Sar1ibliczls - 44 - 44 
Tilia 12 18 2 32 
Ullnris 175 267 278 720 
TOTAL (AP) 30472 54162 19480 101114 
A rteniisio 48 272 58 378 

7 
- 5 5 

Cnrex 48 44 38 130 
Centaiirea 52 108 84 244 
Composi tae 73 350 243 666 
Chenopodiaceae 2832 2309 1274 6415 

8 Cistaceae 8 
Cruciferae 155 123 114 392 

4 Genniaceae 4 
Gramineae 5298 11238 2070 18606 
Labiatae 20 51 2 73 
Leguminosae 137 210 207 551 

- 3 3 Liliaceae - 
2 Papavenceae 2 

Pln1rtngo 361 865 408 1634 
2 Rnrirrricrihrs 2 

Rubiaceae 23 39 24 86 
Rimzex 254 316 154 . 724 
Sawifragaceae - 20 - 20 
Unibelliferae 418 383 163 964 
Urtica 153 455 142 750 
TOTAL (NAP) 9913 16812 4993 31718 
TOTAL(AP+NAP) 40385 70974 24473 135832 

- Bora,- maceae 5 2 
Curnpanula - 
Caryophyllaceae 20 27 4 51 

- - 

- - 

- - 

- - 
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